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1. J. Mater. Chem. A, 2018, 6, 30

2. SRI PBI: https://netl.doe.gov/sites/default/files/netl-
file/21CMOG_PSC Jayaweera_0.pdf

3. LANL PBI: US patent 2016/0375410 Al

4, Proteus: https://www.netl.doe.gov/sites/default/files/2018-12/DOE-
FE0031632-Project-Kickoff.pdf

Cross-linked polyamide shows promising results for H,/CO, separation, but its permeance
(~350 GPU) needs to be higher.
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Milestones:

EY22. Demonstrate a laboratory-scale coupon polyamide composite membrane with ,
mixed-gasH,per meance of O.,6M8eGBRUt anmdt KMi28fC, O
showing no obvious aging for 50 hours.

EY23:. Complete the fabrication and assembly of a small flat-sheet membrane module,
and demonstrate the membrane module with H, permeance of 500 GPU and H,/CO,
selectivity of 25 in a laboratory screening test using a simulated-shifted syngas at 100i
250°C.

EY24. Completion of AspenPlus models with economic screening using experimentally
determined data collected at UNDEERC and/or UK-CAER. AspenPlus models with
economic screening will be done for each membrane/solvent system tested.
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Approaches to higher-permeance polyamide membranes N = |NATIONAL
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Surface Cross-section
Crossiinked () [ | Commoncommerielporous | Cieseanton
polyamide layer PP P-
(100-300 nm) Polyacrylonitrile (PAN) 82 to 145
\' Polyethersulfone (PES) 225

Polysulfone (PSF) 179 to 194
Polyvinylidene fluoride (PVDF) -67t0 5

Commercial-polysulfope * www. polymerdatabase.com, accessed on 08/2022

porous support

300 nm
ac i NETL Selected Support Glass transition
Material temp.(AC)*
J. Mater. Chem. A, 2018, 6, 30 Polymer X > 400

A Higher operating temperature using more thermally stable porous support (commercial porous
supports can hardly operate at or above 200 AC)
A Thinner separation layer via smoothening out the wrinkled polyamide layer




Thermally stable porous support development N= [
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Cross sectlon

HV det |mag O /D HFW | spot
10.00 kV|ETD 5C 10.1 mm 102 um | 3.(

H, permeance: 160,000 GPU* (vs. ~500 GPU for polyamide membranes)

CO, permeance: 44,000 GPU

H,/CO,: 3.7

Pressure difference rating: O 13.6 bar

After thermal exposure at 200 £ for 24 h
H, permeance increased by 517 10%*
No changes on H,/CO, selectivity (3.7) and surface morphology
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